NGF stimulation increases JNK2 phosphorylation and reduces caspase-3 activity in the olfactory bulb of estrogen-replaced animals.
Estrogen receptors are extensively colocalized with neurotrophins and their receptors in the rodent forebrain. We have shown previously that estrogen increases mRNA and protein expression of the nerve growth factor (NGF)-specific tyrosine kinase receptor, trkA, while decreasing expression of the universal neurotrophin receptor p75. In view of the pro-survival roles described for trks and the context-dependent stimulation of survival and cell death pathways activated by p75, differential regulation of these receptors by estrogen is likely to alter neurotrophin-dependent cell signaling. This hypothesis was tested in vivo, using the rodent olfactory bulb as a model. We found that NGF activated the extracellular signal-regulated protein kinase (ERK) equally in estrogen replaced and hormone-deprived animals. However in the case of c-jun-kinase (JNK), a related MAP kinase, pretreatment with estrogen altered NGF activation of a specific isoform of this protein. Specifically, NGF stimulation did not alter JNK1 or JNK2 activation in the estrogen-deprived condition, but significantly increased JNK2 activation in estrogen-replaced animals. Increased JNK2 phosphorylation in the NGF-injected, estrogen- replaced animals was paralleled by decreased activity of caspase-3, an enzyme required for apoptosis. In view of the disparate roles assigned to JNK, this latter finding suggests that estrogen pretreatment may preferentially direct neurotrophin-dependent JNK activation toward regeneration and plasticity rather than cell death.